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Abstract 



PROBLEM TO BE SOLVED: To provide a hydrodynamic air bearing type optical deflector which keeps 
stable rotary condition without lowering of bearing performance even when thermal deviation occurs on 
the whole bearing, or by suppressing thermal deviation over all the bearing. 

SOLUTION: In the hydrodynamic air bearing type optical deflector, a gap between a fixed shaft and a 
rotary shaft of a pump mechanism located near a fixed shaft which is exposed to the outside of a case, 
is designed wider than a gap between a fixed shaft and a rotary shaft of a radial hydrodynamic air 
bearing. Besides an axial flow generation mechanism for generating axial flow is provided on or near the 
radial hydrodynamic air bearing in order to cool the air supplied to the axial flow generation mechanism 
through an exhaust hole which is used to exhaust the air in the case to the outside with a pump 
mechanism. 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=gb&LG=en&PNP=JP20... 04-10-09 



[^^U^-^ii ^14- 1065675: (2002. 04. 10) 1^ 



<i» -5k 



$$#32002-106567 
(P2O02- 106567 AJ 

<*3> S±m 0 ^t£M<£ «J 10B (2002. 4. 10) 



C9l>lnt.d.* 

F i 6 C 3J/10 
1Y/J0 
CO 2 ft 26/10 



1 0 2 



F I 

IT/1U 

C0 2« 



Z 2HU4S 

a 3ion 



I 0 2 



czzmm o i2«p jo/i t> d ca»o» jd. 2) 



5 v 7 ft* f£2Jr. <rt3 fc S #i* * * f v :? «T 
Jtfc* ^37 JM*iESt*H5fcJI aim* 



(7I>NHBA OMIflGRM 

C72)«^* Am mm 



ir. 

I 



v 




t / * *>. 1 % ^ 



ft 5 7vT i= j: y b DiS «i: A** ftfc 

BtiMt ft»£ k HTftBfcttfc -+t**IZBli*5Bfc£ 

0 a* o) d 9 ft ft ^ - x i: ft xftMiz j: a am t 
fc<r-a^lz<fc»*3fcfc fclz* fltep'-SftftBtet 
tt fcz: t ir J: y v-*Pi<D£Xft<r -x*ft/\fc » 
its u . - x ft jfl^ a 2.H iJJt£ft? Sfy^a* 

3*f££*4i£« *\z to l"> 
*r -a *ftiz AtB u ATfiBS M <n &tfc Izft u e ft* -T 

2) *-xiz£feLfcB;6*fc*HtfiB**<n 

ftff<5*35 57n* at i: .c y Bft?66.i=£ft 
t HfcBfc* t ft* * . ATfiBfcH -+W l:Ofc* 5 
B*i$»«* <Dtt<nn-i>ftft *- *fc ^(MCJ;!) 

arao fc* - 7.ni:«fe*^ at t. (ifcn- fftft 
Bli? trs z: fc iz j;y 'HBff*- an (n£*ft 9*- **ft 

:?«*feW*S»ri3£**5ifi*llfl»lzftUT. 
RtS? v7 Jl*r^AM5tft 3 Hl*€ <rJri£ttlzHttft& 

* R o)£*fc * - **ift/\ fc * H ftfr U rAT 
£Hft»tft*l:ft»?5SAt*8t ft = t ftWftt 

E»*3l al ^-^KiifeUfcBJtHfc k HTfiB*H<D 
^ 'J >}* <nfca*fE» Jfeftff* fcS 5 
v 7/H*rES*l*5£lz *y BteSfi 4\fcBfc« 

tftfciw wes*s«fc-*Wi:Bfc*sste$»** 
<ntt<r>a-?ftft* mift+*rzj;yarau fc?- 

*niZ«&»?3fc fclz* (WKD-SftftBfc* €5 = 
t lzJ;yWfi*-:*i*1<rt£*ft a.Hft^fc»&L . 

W»5v7jm»rt£***3t35 atm« <ni4ttlzl*i*ft* 
!k**«ft*£a*feS£IK ffffiBStlS 3 U ItffoEB 
ii*<n*4»t>fti;:«»JS3-*\^- afVft.'vfc*** 
amj&js siiiaWaE.T^^fMii: j;y ^-^Ra>^*ft 
* -x*.*./vt*ifc *s»ifcfl,ft*ru rlltsliftfct* 
*<nttA* <n**ftlz -xHft<rt£.*.ft**fr-9 3 1 1 
iz . (tTft^ outfits suiaftteigSNs 

URtSB fcM ■jA+'fcft Iz «,«?h fcAT«****l$ ft 
3> U t HTSM S«5 ±»»<D** H o>*t* ^ <r - 
^tmMU fcctfttMftt^S*Hi*H5tflife 



ftft t*^ 55 57 MttXHSLlz J:y Bl±S5 
lzA» ^ n fcB liM k ft »* . HtfiS l£M t - tt« IzH 
li^3Bfc^BJft€a)to(na-**ft<T-^t hf\+tt 
iz^y amufc*-^Piiz«R»^st t* iz. w»d- 
9*ftBfe*csz:i;izJ:yfirE^- <n&*fc ^ - 

5TO^«Mdft»jL5*TEaW»5t«A*fS|»lZftU 

M»B iU^^rtft ^cnOi: ft ft .T y TjMnOft 
ftJ^U ftOWBT w*W*Hiz J:y «t> fcz: k ft Wftk ^ 

t»*gi b ] ^-xizi&ufc4^a)B3»lt . Web 
SH(D*v*a 5Uiatn*ft/\y zj>3*-y*« <rrti<n* 
it* t^ff 6 ^ 5 5 v 7 ;Mk r££**l 5£iz i; y B*i 86 
iz A» Jhfcstiitst^ttssfellt-Wizig 
*i^3BliifBJ(k€(r*.«a-5»ftftir-^k ft^ftt* 
tzJ:y amufc*-^Riz'fe*^5t tt-iz. 
^ftftBliitt Scklz jtyflts^xPi <nffi*ft^r- 
^Hft/vt*dJU . »-5r-xP?ft»rEj5 5 11 

5^u^«M»ft»?i5 *f£S Wl **lz ft P 

^x*Mn:ft*u fcdtfiB £•* <rt£t*iz feu 

g ] *-xlz£»L fc^aojBSHt . HTCB 

r£j»±.ftff 6^ &7 57 n*f££**=£lz .ty SiiB5 
IZA** 1 41 fcB ASM t ft m X . fttfiS liM t - +W IZB 
*i^5B*i*ffl«t-?<T>ba>a-S»ftft ft/i*« 
lzJ:y amtfc!r-^niz«i*^a.t t t lz. RTlfia- 
s>ftftB«i*tt 5c t tz i;y W»^r- ^n<n(i*feir- 
^Aft/vt^^b . »*-*Prft*r£J5 S U IdtA&^b-* 
5.*u^€Mift#7i5 *fl& rumz ft 11 

■7- ^Hftna^u fcfttsB** (nji-ttizftjr ^nfc* 

mtTt-inr-st ^5izifffiBS»i <rja**ii« 

<r*iAft*5t^bt ftzt fcttfcfc ^smrE^AH^a* 



[HDD1] 

^«»»^lz»«lS-n5*rEiA»*3*fi**R»lz 
. Hlz ^r- ft*JWtif* 5z C^Tft iT.LJ^ 

attftft*. fe**m*<t. «M^ft»4-y#i.«iiif 

[0002] 



i:J:y. *-*fcftrt*WicJ:yara**xft:3-*n<D 
U I3l*£ffc 9 3 c 1 0) r- ft 3 l> ? flW* fc# X ft 

**«***»lz:5 0r. BB - a G 17<3 

ttfl* 1 & G 7 8 UK Mi2 E 4 E 7 6 

UK f*»4H 2 B 3 G 7 7 3*. t*W* 11—1 E 9 G 

a n*«M- iDMi rUft. cot*:; z>«H§fc#x 5 

[ d-d- a a] B1 biii:^ s*ri£*l*3. 
fi**fl»a>-eifeT^ii»f»B tJs 'J.fflt E ins 1 

[ottuij 1 i h I2b£4**IzB£Ii a 1 h*r±Jl* 

n i a hr- 4 €flilB4ft l JBC=tl:J:y 
h JtriiJSE* ftrus, D£Na 1 h o^ijaiizii. 5v? 
/UfciE£*N£3 1 h izjystiefiizAttsnfcBai 
M a a h*rfe&*hr »y . z:<n(9tol* a a hizBtiS 
»*b 1 . a-5» 3-^G G#*rJH.ytM*6»\3z:fc iz 
j;ya-»ft*riBA**TU3> -<nn-s>»*. 3L& 
i i h . fi4 9zJ-0i a h »*s&3*-*i e h t . o 
*-tf*jSi&* iBT.tivi 07»ja* 7 1, 

t izJ;yanjUfc*-*Piiz I &#*3z:fci: *y . 
izSra? *tft:$ a h izfeur. B*i$aft b 

1 fe#CD-5ft}f«T0te^5wkt &3, 

Cdddb] 3M«*x S*rE£**i2. 

tf**fl»izs -dti*. is i b izt^j: 5iz. a^»» 
^Btetsc t iz XV . 5 v7 JWbr^fcHfia 1 h iz 
*i£*r$jfc* St fclz. c<r>7v7^*r££*l*5£a 
1 hniwflMtlzMfe* r\fc VJ i>m^-j*kn*ot**-t 
». T^iT^^fim^i h, i a hiz Xz>z* B4>fc 
EflT-T*U fc J: I 5 ^ -± 1 a h| 

JTBSHS 1 h ff*4»W>At flit hfc A*A 

Sftl&iaj. n 9 kff ewsii-ft. D£tt a i h 

±rJftfE*sz:fc ffT*3, 

t HQ 0 B) znl 5 \Z*J 9 k| (7) 

i£*jfe*Efc 3lU*Jt£<t*3z: tiz .ry . o-$**r 
B*i* 3tt <d£*&& «Jft *rr- t3ft: 
<o«Jt**lx3 zfc ZTT Sit siz. B*i 
$0JK b 1 fl-*ABfc*szfc 3«ny * 

[ an d 7 ] b i 7^5B a a i*. * y 5 
»ria:*j|:?_fijfc»R*<ntt<n*WE&£** tmrfi 
l J.Bi t^sbi s <rt*r£S***5£2it*fl*J3t. 3 
v7W*rE£**iS£a 1 ; (r.mHA-^&SLIWWJ 

**5L 3 1 i ^^t^ASZtJTTSStWTa 



5*M*£aaj. a a i iz ti 3 3 

izi:y k HSflwi^fijiSckfTftStnTa 
3, Ba i tt3vT^*rtS*H5tB 1 ,o>-^ 

Iz* L^tiWH a . fcfcu 3= 1 1: ry . m 

a a t3E?+£<7)^'j^zifeBai* a 1 .t Oft: ft 3 
JT. **^l:l3t. B-1 » «£D1 ^IZT^U ft:*fT^**l 

D2 a a) |ai «a ici 5 v 7 =fc<n 
tt<n#«ttfeT^U fct-<r>Ti5 Sir. /\'Ju^ii^^*iz 
toe?. tt^<D»±<D*r£asi4l3tJ!raj»i^teTa 
I n a a s ] zni 5lz. .f i 3 *tz$* 

Hi* A* fla>i< . * <h«« BliAAlz ft u z . * - ^. 
kft /<*Mlz J; yara* nfc^r- afl'<nf£4fe A*f£lz 
r » ^ y ft^ rt^i ir jArta 3 u I3llt£<ty sctf 
re 3 . ra fc£ b«^iz i:3**i»*fly A# 
lz»Jll?3=fc fl-rft. 3rt«m^0fe<l>7l3c:t ?rr- 

[a a a 9 j 

*JT*fi ? 3*^lz I*. 5v7 ^»rEa*H5t«Hz fe 
3ftft» «t jiy jfec ^U. BStlWfclfrU T^w^ 
rn ^*mi:*4te»5f>i3K*Hz. ?-^n<D»ft» 

•i5tMfl<nm*ijt«k**ft-iz^ 3jr. <r-^nzri8^ 
s 3^wtlt£<v?nr U3*di:i3c. 

IJ t A, t J» t tt ? . mzT. 'J *x 3* ^ AM 

Krfty. =<ncit*IJt*-x*MH:a*?3». **fc 
3= 1 1: *3 ft:* . iia^^lzit^Tife^jru i» 
*< ^3, z<r?fctf>. i:iy^fiHi*#ci*3E*^.qi<nc« 
AlzlJ:ez>fe*3iC . ;=a«A<n*jr 

5trTL»^«f»#<nBli»li:B*l*t <D^ft»v M 
5t**ttt:*L TTft-T- ^ < *y . >jyT^U Xff"** 

Tt n <ti 5c 1 1 ^oTtt^ttfttJtr^TUft: y . «« 

3. 

Cfc*^izftti r^>. H5ytStco«.Tfesi£jt£z:* zt 
zr?s<. » 3Liial*5ti>*tt*itii7-a#J8>ft iz < 

<?3-t ir-ty. ^* Uft:BiiU«Lft#6^3*rt^ 
StfrBBfc R*oU^t)tt T»Cz:tlzi:y . J: l J3t^lz 

«B^??IZ^3Til 35, fcftft. BB1it.-5 IJ:<5flT!)i<D 



t»»ftte**3 ft* ff>*«] -t»B« ftA&* Sft * 

I: . **w 119- al:£atb ft+£c*B;t* t . MSB 
* 55 v7 /v*r££**5tiz j: ysteeai: Attarnft 

BfeMt ft»*. AtSBtiHfc -tt<*IZBii?SBiiS 

fc*-*RI:W*3tfc tir. nT»D-$»ftBli£ 
ttszti:! y ttfi* -xPl<n£*ft<r -xH*^t » 
«*-a^ftJ8JEi5 

Cftill ft*T£JJSli oiiftlzSJU <>ftfctf vr>fJM<n 
B** fcBfcllfc <n* ^*tt»5v 7JWfcit£*l4 
5t<rtS;t*tBlilifc <n*vv 1 £ V t> A< Set *S c 
t l=J;y»iEa*HM**R»fe««UT 
[ tttt 1 8] » izAfili fcBSH fc . (IIEIB 

l£j}t4? ^5?v 7W*ri.£A»*5£lZ it 'JBtzBft 

izAttart-iftBteHt ft**. Mtts*i*fc -ttttizo 
*i*3Bli$B*€ <nto<»a-*»ft* - xtn^M 
iz j;y Srat ft* -anii**** 1 1 fclz . Itfin «- 
**ftB*i*ti3z;fc lzJ;ymrfi*-*i'l(r>£*ft*- 

2 fl-j :?»*ft ** s»i££kN2«Am.il:B ti 

At»5 v7A*JlE±ttl£ft 5UI3t€0*ittlzli2k 
ft*!fe*3iift*fc*MiftStlf. lft».Ti"-J««l:J:y 
9 -xPl<7>£*ft* - a**A>fc»{B? aMftfefrb 
r«£»iftftt««l:«»^54*t^*5=i;l:J: 

Aft. 9-al;±&U fcDSNtt IttBB 

«5 5T JUirES*.** t J: y B ISS 1= At** *i fc 
Otelttiti. flt&BfcNfc -tt^lzBte*?>Bte£ 
ofeoa - 5>* ft* - x t h rt*+*iz J: y am b 
ft 9- tWt 5 t tlz . (fffia - $ *ft Bte *r 
trs-fci: .tyttfi^r-xPKnSEAft*-***^* » 

;n*rta**5£ls SUtt?<nii*lz*S*&*i*a*ft 
fctafcftfclJ . ttfiHUHa SUI2t*tS!S*ili<*64' 
•i>-»l:*tfttft5-x**A>fcMfc* ******* 3 
tf ItttC* u ^»«lz J: l J 9 - *m <nS£*ft 9 - 

<n.*MHz-*>-:**4Kr»£*fttt»irst KfcC* ttK.T 

M <r*«*"t>*lz«»JB3r t\ftHt£A**a*ft:frb T(tt£ 

M^ct 1z*y*r££*«££*;*Gi*ft».m- t 

US, 

[001 g J s-^iz . * -xlz±SL ^4(DBtH 



€<Dti.<n*fE»t*ff <s 5v 7 U-Jhl.SAIt 5£.lz J; 

yBteeai:A**mftBteiifcft**. wcefcut 
izBii* ?M9iiSffl**<»iij>D-$»ft*-x 
t n j1*Mi; j;y «ni b ft * n«fe»* sttt 
fc„ «t»o-s»**Bli?t» sckiz J:y*tK^-^R 
o^*fe*-**V*/\fc*#b » fc^-xriftJftiE* 5 
U * 3 * i> :>»*ft *i £* r££*H 5t£ ** 

^^«*<netttfc A«r U?> utt0THi*^i: J: y » ? = 
1 1=* y»rta»*5tfi**R»&*IJ!eu nis, 
t»oi g] Hi At. *-xi:£*b fc«*£<rtB** 

* rctt <h* fl* 5fe* * & * 5 v 7 ^*rt£*li =£1;: * 

yotesatA*** hfcBteUt fitsBteMt 

-tt*^ l:B*i^ SB *i$ffl**<7>to<nn-$*fe*-x 
t?3M*Ml: j:y aniuft »«-*pii=<i#* 1 1> 
Iz. W-ftn-S>4>ftB*i*t!5z:ttz *ytt«9-xR 

U IJtlt£ft ^ 5 rp V ^Sk*?> * X 

fl*ICftl>T. 9 - **i*tz a^J U ft tt»[BS N (Dxttt 

nft it n * .t ^ ^ an <ra xm t b «aH t <d ^ t» •* -> 

3 U I2BI&II oj5*» BBStft ft Ktflt 9 S = t HJ: y »IE 

[a ai 7 J Aft. 9-xi:iftbft4^<rtB*l*t . 
rrt«B*ii<nHj^j5 sinOTflftAy 

too* fife ^«5v7 JHUES*** CiMO 
«±6 5 Attar *\ft BliM t ft* z. . HtSBliM t -tt 
^IzBte^ 5Bfa^ffl*«<nti<Dn-S?*ft*-^ t ft 
^*«i:J:y«ffib ft^r 1 1 ti:. W 
fio-f>*ftBliiJrttSz:k Iz J: y ffffi^ -7.m^S£* 
ft?-x*i*/vfc*4(L, k »9-^nft3«UE25 SUnxA 
&<t ^ * ip 1/ ft* * S *f£SAl*5l*Jfe*^ »lz 

ftUr. 9 -x*W*l:a*U fcdlCOSl* oidittlzftlt 

<fc*it»<D«Kft«»*t^5z:t lz.fcy»r£^**5>.fi 
**rq»ft«Jttb 

[ & 3 1 S ] 

o>»«.ftjMiiza«w^ 

^^•*5tfi**ri|*a)»#ft«LAU ft+-W»BT» 

[a »a tt] 1 bp fa****!:*^^** a 1 ay 
ift? nft . ■? >^*Sffllzt3txF-^ □ Y/l^s 

5v7;w*rEs.»jii2.a i a iz* y b tee siz A** *\ 



^ tittt\-y\zJL-DT . Ktsa&m a 

IJ. a 5* Maia a »i: j;y *3 * k?J7* aifcfttfft 

*ftfcU«LT. B »fc L^ITJfejSjR* IS** 

* mi:: **fti=ara*ttfc5 a b r 

t an a 1 ] B1 &4>$HU rr-xn |*^- 

t,irimi=«**afc: . rati* a a « n-^ ? t: 
B2N a i «PWt lit. Ar^o^'J T^xtf&lf** 
fc<A«iT»^bTfty . *a*+A-*i=Sfci* Sftfc^v 
7W*nS.**5ta 1 °l:J: L J. a - P *fr&*i&& \z 
ht ii s, - J)? v T^*TES3ti*5t a i d <nm 

4i. a 4 a oflSDijhTft'J. QliMa a □ <»n? 
nfltiBSH a 1 □ jrarq^ . 
Mai D0)77yv*l:»«Jhfc.ffl«liai «.<t)T 

-s*0X9*ii:*7>r . $ 5^41 s o <j*£*.fc«i?t* 

ftfcA*J»3*P»4 3 d. 4 0 b, (BrP. 

a«4 a . t 5vT^*rEffi*K5ta i o fc <r>***;i 
ttfc**fc o$H a 1 i«75yv»i:« 

&**ifc*dfb4 6 » . ?*^S> b s.fcjH:. 

Kilo, 4 9 b. Oilc^dlDOEot^lT) 

-^tiioruy. =:<nr**tin*A*fi* %3=: 

1 n ofJi*»jra&its.*t?nm5^ t 5-3 7JH* 

A4t?6?. t>ol£6(B*l*a t d roliM a 3 0 <75M 
Ml: * l J -5 -x*v*|./vt k l=*S, 

[aoj a) chSBi s tefltf Tim 1=81**5*: . 
(9£lt a 1 . <d^5^ v-*l3tM--*l:a*U 7:115= t 
<j*a4»U*ri5 y * =o*!i{*ji»k -z ft 
t Tl3ta.*J»^tC 5ctl:?» l J t »H»B»«l:*Xt:±. 

fttfcfc Sirtes? 5«*bt. [9«iMa s o to 3* a 
1 -.ty. J; 5 1= £«***=: fclrfcy . 

BtiM a 3 a tOSl* a i • t *r#rij * S3tt.x)*t> v 



l=fc*. Btitta a »t 2 1 • t <r>*J*.tr\l IFT* 
li*^l:ij. c l i tcLioj; 5iz. ■?« 

lit fctm&fc =:t\SI=«A**r£i; 5*H*I= 

li. cl a 51= . *<n* frv ^istcL i i=Jt*x-tt 
<**y » 77^^***7? tft <**=:* n 

U as 4 i zhl=J*U t * *A*<niM m*m<n««L 
<nA JE^*a*3t«3fe*i^ *ir $s -a t it (9 21= T.* J: 5 
l=. ^l=a^*50^M 2 i . o) 7 5y v-tiitt l:fe 
u^n^^ ^»»4 a onDSM 3 1 o tofc* a a 
«t(n^t»^ft. 3v 7^*rE4Aa*5t a 1 oojb* 
•4 a i o t Q«cM2 a □ t«s(i,.j^ *cfcirA< 

*fttrft**tc set <n^u. £3UfcStet**fe* 
5=:t ^ts. 

*I3t B BlCft.flJ:» i±.a}tra BICOT*^. a tt-ca* 
I=ft5l t . E9liMtDXMk<D«A»l2a MCftAfc 
t.^^ 2.=: t fe l J . B*£Mt:(B 

*H k 1. 1=7 fc*«M= 2 a^co)***^ 

5t . 7JUS <nflj»BM5t«tzr a a - a ae-B/ic 
l=:=:r<nrE-Ejii. i iKn?fi-x Gjlot. * 
ft*>s. a. D-aaoaa-a. innmaa/ic. « 

l=&*l7rU3, fctel, * ctieoj? -9 IJt. 9<n 
ttt*i**ft***H=j:y*ft5k#xen5fc*). ttt* 

fry ?»*'J<fc ft-3fc«tiT. .Tl'^fiKt^*'*^ 
l=fe£ fh^lih IJ: J: , 
[ 0- use] ^i: . JtWft«ji «ii<DJWi «•»«!= opto 

[ a a a ? J d a la****}* a <DS*Jfc<n««L<n*riS 
[nasi *&*<n» a<nJWfc<o»*<D»rta*ii5£ 
i**^»t ii=»ftidia. T^Kn^^^tt^B* 

MkBftiM t<naffr-j^ *. 7v 7^»rE!£*.U5?.(rtB 
H»il*t <n^fr-j ^J:y * -*tl=GfclJ&< set 
t5«TU!i<. B aizT.* J:5I=. *»R|= i;3.*t> 

oi; 7A<ofeSo f:=ti:a 5, 
U as g J c<n.fc 51=. aw^GojieBPlr^RfeD 
lt7r»S^?.=: tl=*y . *4»HI=J:yBli*ltC9*fi 



xs*6ns.t5iz*Jtt*scfc yT«Sfc*. ?^ i: 
[ oo a o] D4A£0E |*. *J**<7>Sia . Jfo)* 

*M*iifc**fl\ cn* 1 . SI 2 n*%<n««<7) 
*r^^£tf**l*t£l:**3*IJU T-*cn*u:? 
«*<nBAM tB*iMfc (n^fj^ft. 7v7A»iE4 
*M5£o5BAMfcB*iMfc: <n*t»-j 3 J: l J t, A < tot * 

3 < . 7v7/l#rES*M5tl:M****3i*3 
N^itt«fe. 7v7^Wlii£S*Ms£<ni£*a suiat 
7v7Jl*rE&*M*fc-tt*l:felK -ffiMaSta 

*S*fe k 

[ 00 S a] B4ttftft&&&*E 7 a i5v7/il£ 

£*M5ta i b CD-Fi**itt*i:*tlJfc t,coTJ5 IBS 
IJtNaft&fiMftB 7 b S5v7JHl(l4Wi^3 1 - t 
-tttf izfettfc fc05?is ch^^^t»*E 
7 a. e 7 b ir*»? *t3S5Ui* DAN a 1 . 05z?5 

<j>Jh«^»ifcfi*fl'3 vT/mni^WISta 1 b. si 
c sSinsttiz* ? v 7 /mi££XM5t b ib. a i c 

ft . SI a <n*»o«Mfco5*rt!£*M*ti 

v7JH*rES.*M3.3 1b. lie OJfclftttt***:: 
t 2rTft5fcft t *A0*iA*t1 BHft*?Jt_t|T5 

r o o 3 a ] d fi^so 7 ijl *:fc<*«nS! b . M b <n* 

{ 00 3 4] J&fc^Sl B. MB 05*fc05«*l05*lES 

fcM^-s!***;^ <m« 3 > S1 1 cn**3fccow%<n 

*rE£*M5fc«Jfc*flfcirz*fc3fcll3U *-**U*05 
£*fcMftfc3Ltt*iz*»*sSfcAnt: . 3v7;mn 

*Orja*lzfeirfcCfc 5. 
[ 00 3 E] B BWT-><D.Ti;^flWlfe»IJ5«t)y 

I:. H*&*fc*sA**»J&4 a o 'J u 3 

U<r**t!B*iM2 a d ir feu. M*t* -tttt 
Izfel>fc5v7 Jl*fEi*M5ta 1 c o»5H* J*lz J; 
y . B^ojfcEnr-** J: 5 1:. BAM a i « <r>T*tBi: 

fel*<3ftfcrfc&6 7 b 0*4>*-HzfelT«5*lfc t «AD 

4 7o(D7Y^?B 3 b frb T . ^ - <5£», 

feHAb. A***J*4 9 o t 5v7JUfciES*M5fc a 

1 ^MBS afctfX T*-*.* 

[ooa e ) B7|jTJKr>.i:i>:7tttM a « *J*€05* 
±i:. BAM a 1 d j)77^v*l:W,\ni t b ttHfc 
QiBbt. -t-*<o.Tu?a*l4 1 at 7v 7 JUNES, 



□ i g b M:*^ SSI a o)JlMf»6 1 ■ fcfelf 
twT > NAftta^ -*k*l=fcl> fc5 v7 JWHrtSi 

IZ. 14 >V9 B 3 C „ «.AD 4 7 bfe^t, T. 
*ff<5£Xfc«A0 . 5 v7JV*IES*H5ta 1 c . SI 
a oiW b i e , iM; a 4 Eb. 7 -? b 3 c i^r* 

t o o a ? ] - <r>x 51: . 5 v7 jmitS*M£i:ttifr 
ttADferfrbT 5WAU . 5 

v 7 ^MESftN^ U fcfc 05i* ft 6 hfc I*. 
*eb □4^ur^-^*t--»^t*dJ9 5=ti: j;y . 5> 
v7/mnES*.H5£#«D*^*jaft*ft5ct *r**2> 

<j)r. *A«Bo5S! a k SI 4 o5*»o>»Bio)*rES*l** 

[o oa x ] DSA£S aist. *»n<nSI 7. Sis <r£k 
*<D»«L05*fES*f*5ttfA*ri|*a5aHiTlBB . 

ABTI5 5, 

[a os g ] *&fl<nSI 7. SI b 05Hl&<r5««loAriS 
*H*tfJfe*irqfl'. *fe*<nSli MSIB a>A%n««l 
05»iEffiJtl*5£tiAII^ t k IzXt** BAM o^r 

rVrMAHi: J: l J «ofc=t l:S 5, 
[004 o] Ejrn. BAM 21 - m-xHU^o** 

57 7-/V*t. »*^* D- Jl^05HR*i-*« 

***fcfco)T» y. i o . 4 a d izj: 

L J» 5 7-±1 B oP1^05^*«5*!l{^5 4M{a4 G a 

(rWD-*fe3t^lz*Jr^ net l: J;y . .Ti>-3««4 i 

a. 4 3 d05«fiSUt*fefcfcLl,fc 31: U TPS, 
[o 0 4 1 ] Bfl BAM a 1 .o)75^v»t t 

Ir. ir-^1 B a «T*feaJ?**Mr*-Dfc<>05* ft 

y . b sm*** 4 1 4 s d coSb^ tjfri;** 

iusi:. Wid^e. <n«a-*iagt^izia*OTii^ 

[o 0 4 a ] - <ni: 51: » BAM -^H-*^coa* 

.TL>^«»05«rtftJ»lTftt1»BT-Sl4-WtT« 

3=kl=J:y. U u 7^*rtfi*M^05 
M5L**ttfeX0 T ■. »**&SE=G^0i: 5IZ*ME^5 
Zt ZT7*5.?ift. <oA*BfcrtlZi^T0rA 
05^3 'J 7 7ZJXfe#5z; t STTTft . <n» 1 05H» 

05* r£^*M 5tfi ri|* t m *05^* S - 

{ 0 04 a ] bi uflEBi 1 IJU A*fl05Sl a t Sli 
o o>*&05«**05* ii^*M 5£S! rt|* vM*rm B r 

ft 2. 

{o oi * J *^*nojSI '» H 1 oo)J*m<T>»*io5*rE 
SAM^_SA*r^?r. *»W<nSl 1 ^SM s 05*Jfco5» 
*.05»r^*M5tti**rii!r iiz*?» 5iS -!t-^H 
*lz»*L> fcBAMit«lzfelJ6^fc.T^z>»*lo5BA 



-JtftJi^i:. DSNS 6tfix0iii*<n«*Rfcft 

feJWtftb ft: IZ 2S a, 

^7-. z<n*(D0*lifc0li»ifc <n»***ra o^TJs 
^fc*^lz. j; y ft 3 0*i*<»i* 

1 6-1 8 E- E/tff)«BT»I?5i: . 

tBiiWt <n*»»*?riiir#u us,?: 

7 . C<DJ: o ftflUfrRfcftfe*** A I -Cu-Zr^ 
P Z>P L»l » Fi-Cr-Mid4 IXxUb**! * 

lz. ofcHlzS**? a D . 7iht-Wi:»«u 

^t. <r«*fffaTiiir-aiz^sct #zz* 

*f/Aft %[9$N^et^« a b- 4 1 e- e/^ 
[ a a 4 t] di an. i m*fco)«*cD 

»rEa*|*3tfi**filtii^ft5*l3t. *-***lz 
DlaM t <n* t»-j ?*r. * <r«*WrtitT fcinr-s 

ZI t IZ 

[ a d .4 g } E93N 2 1 f <nn&*>&&z k 2. t*<d 
a d (Dhi^tj; 5lztt**B a >» y«jfttt\ 
y . DSN a 1 Fo?a**r »3:5^ vtHtflfc. .t 

**»rtfBWl:«tr. i»fe»Wt?r«<ft y. 7 
3 yv*rw 1 7 i*»Jita)*4iB*?r.» 

I*. 5 57 ^*r£S**f£ 3 1 o <D*L*t II t A. tm 0 

tfty. * i>?«*r?v 7;k*iE£**£ 

ttfefcb T**J§£ £ C ft < ft Sit rt. -o** 

I a a. e a J *fe. ^n*7l3tBi anT.L- ft:* ^.ft> 
•*0ti*<n*HS**5£2*.*R*lz^ liTStfl ITS 

tiff* x'J-^Stetio-ArE^wtst-aA*^*!:^^ 
Tt.Bi « l:** J; 5lz ,. ».ft*lzl£[3b tD$M t 



I*. D1 a«c LBIzT-U ft: J: 5 IZ ¥ t> v ?Jftt<ft 

y. «*o*^i:iasfcH 1 j)J»ttrfefl'tCiABfctty 
a s»\ *y -?0*itfw»^izia. oi 4<t>cl biz 
T** X 5 Iz ¥ t> v #75. < ft 5z t lz J: l J . •laUitttf' 

co as 1 ] uffu. nsaat«»izxy . 9 97 a* 

rt£*J!5£lzHftfe»!fe.*t! . 7 57 W*nS*K5t<n 
«*-t*ft«*U fcy. DSHo)*-***^ 

ftBfriMn^rflLsctiz iy . * i»z>*Wlr? 57 m 

?IZ*.fcUft:y. 05 M & SUIlBftitt<n$fti»Et&&fe 

M<t v 5 . D 3N <n»tf*iift <n»U* a* 
izxy. *:^»«<j»!*Hfc0«iHfc<n*i»v7fl\ 
<DK*lffttrOllir-*t ft* *5lz««^5c 
til. x'J -^Biiia?*fES**l3t*A*lfl#lzt* 

<rtHrES£*H3ttf A*r^»iz oil 7<nJMl ftSt*!*** 

I o 0 s a 1 ± fc t *unza*^ so*!* (D7 3u v» 
iittlzRir SiAfcif u^«*cn0!tHt0lil*t^¥n 
7 v7^Mllfta.*<*3t<r>0*»lt0ial*t oaf 
t>-j ^ J:y t-Gftiit A< ft* j:^iz»SU ft: l J . ?v7 
n**£*»45tlzl*ft&*£*SHft*&tt#& k 55 
7^*flA***5t<nittta SUI3t5v7^WlirEa*,|45t 
fc-tttf IzfelK C05l*ftft±«l*lZ*»^S^*.fe. 

^r-^*M>/\t#*^***afe^L, fcy . D 

ftU»BTW*W»»izJ: l J« 5= fc ft t\ *^*aiz« 

tict I3t*5*7t.ft^,. 
[ a a e a J 

J»«n<j5»*l 6t-t. *ftlz»«Wb tzX 51:4^*^1: 
•DTl3t^lz^*?5a*t#5z: t ff'^-fe 5, 

[a»E4l 111 5-xlzi*Ufc4a<n0S>lt. 
RlSDSN <x^«4 VJ 1^^ 1:- L«*-E<r>to^»rt»t 
6 ft * 5 v 7 JUfcrtSAH^ iz J: y 0 tig a lz A* 
**\fcBtiHfc (ff»Bfc*ife -ttftlzB*i^S 

0li^0*€<Dto<Dn- s>*fe{r t n^4*«iz 
aiflO ftr^r-xPilz«»*^S tlz . W»D-S>*t 
0*i* t^zt izi: "Jits. -7 -T.ncnSd*.^'? 

:?»*fe»*5J»!E£*llSLfiife*R#IZfcPT. 
7,^4- IzftiU U ftrfTTfia * M cnntttlZ »W 5 K ft: T. L» 

«WI(n0*Ht0tei*t <r>af t7-j ^&Jlt»?v7;n*rE 
Sfe*»*5L<D0* 0fe»lfe: (D^r t»-j l J ^>A< fet 
^ s z: t lz i: y * fESAH* 2 *« 1^ z 0 * 

<dt-. N^^rtfeSH: T»**fett.ft:*^IZftUr 
t,. H^it^o^T^BfeHciJbfettr^ttiiSct 
<Dft 11 . ^Sb ft:B*iU«Lfe*5z:t ZTt fii , 
TiKr..i:z.'^«»<D0S»lt B*iHt ^fj^S. =r 



-ttlzA < fct* 4 <DT = l*fc < » *»»lztt5 aft» -j 

y . «mi= j: z> tosh t slant 

*JfcTe3fc*» *<3l:**U fc*5M!fi*. T-JTJ»fit 

Tf.&±+n 5M? v 7»*IE£*N£ I; J: USlcB-ft 
nfctsiilit flfeBtillk -tt**lzB 

*i*5B*i*B*« <nto<nn- s>*fc* t ft rt*M 
izxy&fflb fc^-*Pll::«fe**ifcfc *l=» (Ken- 
s' **B*i* t* 3 cfc lcfcylftfi5-*Pl<n£***- 

5 1* l^il Hffi*H3t* Jt *fl «-■: ft u 

t«*l:*«* ^ 5; t Iz «t 

y»rE£**i5M***»fe*jftu n^cnr. 
*ttfe*Li Tr«***r!iUi *Lv.t5izTfe5fc«>. 

UME] 13 | » Iziiib ftOSI* t . ATKB 

ft 5 3 vT ^*rE»«5t i: £ y b US S i: JM* ? *i fc 

B*3Hfc AtSB*i*fc -tt<*lzBfc*5Bfc£ 

t ft rt*Miz arau 

fc*-*f»ll:«fc**5fcfc fclz. Bten-$*feBte* 
tt 5c t Iz juntas -zPKnSAi^r w**U|.A.fc * 

2.*rt^.l*5L-fi>t*^*lz feU L Rt£.7v7 

iteasna s uia*tssAi**o*E>+ 
•i>*iz «M£ Jh»- ***/v t *A*j*3*J& ft 5 
ti laflTCtf 'J ?tt*lz J: y * - <nffi*.£: * - t.*V* 

<r>*MHZ-*-**HKnS*&fc#*5fc fcfclz^ Wffi.T 

« <r.*+'t>*lZ»J&* *fcm»A*o*j*ttfe*H, T(ff£ 

i: j: y*f*3£.*«5«****fc*Jfcb r 

»T-€5a>r^ 12 1 fclH*t<n5&*fe#5:z: t *r?£3 
fcfcfclz. S 6fc SBfcaAcnril-tfl'aftr 45, 

[DDE 7 ] |4| ^-*lz±*iU fc4£<T)B;fc*t . 
rrA f£fc S * 5 ^ v 7 f^iMk 5? IZ X y B 



*ieaizA»* itfcigteiik ntssiiWt -tt 

izBfc* 5Bti$ffl*-2a}ti<na- »*te<r t ft 

fta-s»*%Sla? ttsct l:J:yttfi^-x^<r>SE* 

£fl;^Srt:u^fiHife»X5»rEffi*l43ttijfe*^*l= 

*<7)«fttftJ^iy^u«srw«*«i:x.y*5=k izX 
y * rEi*H5tflSAH^ *fe u r <r>z > M at* 
T**»*±c * u 5i: zrr fe 5 

[ddg s j IB | ^-^|-i*Lfc4«&<rt9*>H:. 

ti<n* rtft ±A» 6?»55v7 ,**r££*.*3E iz J: y B 
a iz A »a- n?; Bfen 1 1« a . (ttsBliM t -tt 
^IrBli^ 5B*i*o*« o>iia>a- - x t ?i 

/^MizJ:yarab fc*-xRi:«ft**stfc t. iz. «t 
£D-s>*ftBlis-ti5zt i:.tyAfr£*-xn<n£* 

ft nr. ^-^*Wnzad}U fcttfiB*H<nif»lzftlJ 

<9 tl ft: .fU ^*»05B* lit Btettt OX t».j Z3»-t- 

? <n«»«t*fcr Oil t ^ Si: ^ izBS Mis 3 U IJ 
Bfe»» m»WBieJafeitX<t^3 = k lzJ:y*rt^*H 
5tflJfciR#S*^lrUiOT. Ml tm4«(n$IX 

tt<r.» ftft tAff 6 * 5 5 v 7 n-*r££*K2 ir j; y b 
ii6aizA»?nfcB*i»lk *teBfc»i?; -tt 

**IZB*i* 5B«iffB*€<DteC5a-f*fe^-Xt?3 

^»WlzJ;yamu &-!r-^niz«fc&^5tt fclz. *t 
£n-s>»*BliS-tt5z:t lzJ:yHtfi-> -xPKnSX 

? 5 * y Ufik* 5 fcrtSAUifiit** 
ftUr. ^-x*V*iza*u fcHlfiB5ll<Dii*lz»IJ 

P <dK»H?«7? Oil ir-St IzHTfiB** <r<* 

<fc*St»<D«>^?s *to 9 3 z 1 1= J: y * rtSi*M 3£« 

set: trrss. 



ES 3 1 B 1 (Ti* £jr r »i f? -2 V. * R * o »* «t A 4^ 
AS. 



*Gj*c*a*flSO. 

IS s } s 0*U&*««<*rE£*ll3t£& 

CIS 7 1 i 03*Ao5«Mfc<rtHnEStWI5ia A 

loo 1 4ifc*<na i <tfft*co***o*ir££*H3.£* 
tlSf 1 ! i & «^0>«>**lBinE£*8»a 

0**00, 

tat 5 J 1 1 <r*iZ£**£ 

t0t 4) 02 1 «B*fc«AUfc**+*f(SIS. 

tC9< 6J fL&nmiZ3&,m3L£#,nm 

tot s] si s <r>*tz2i!KM££ it? & 

tot *i o 1 7^*Jiasuiaa^*i^»o>jf: 

tot 9} filAn«if£S^ll3tfil^«l^<»intt<T>««t«i 
to* CS t 9tt*rE£ft*££&«i3«<r><i::^tt 

•Jlfl^fiT^^BB. 
tO 2 tl ttJlMf£»tt£tifctra 



to a a I 5vTAJWE»H31«tt054i<tttftar^* 
SROO. 

to a Bl StA<n*fl&Wli«!A*R»«>li<n«lJ(tft 
fe**«aR»o, 
ttt*0>tt*3 

1S«, 1 i i, lid, 1 i t s 3 
Ho, J 7h. 1 7i ifl 
19.. 1U, 1 Ik, Hi 

J1 .-J1 i, 2 1m. air,. 3 1 H : 0*H. 

aa>-aa«, 3h-jii, sin, 29n, a 
s o - 2 i r ; giiM. 

31«, 91b, 91c. 91*. 9 1 h, 111 t9 

99., Ilk, Hi, 111 sXSaMI&t 

4 1 ». 4 1 k, 4 t i . U.-qU, 4 9 » - 4 

8 j ttf^tttK 

« 6 «. 46b. 4 B j : MO, 

4 7., 4 ? b i«AO» 

4S.~4Se. D8I-4U, 4 8ra, 45n. 4 
6 1., 61b, 61c: MW. 

B3a. 69b, Etc, fil|, S 9 b t Z><ifVP> 
SB... fiSk; 
6 7 m, 6 7b, 1&&U 

5 3 o, 5 5b- Off****. 

6 1 :Oti*9ft. 

fi a arw^YA. 

B 6 :D-J3-^, 

6 7 6 7 b Bt^&tt*. 
£ 0 . • 

7 1 :»«t*K 

7 3.. 71k t 



CO 1 3 



t»3 3 










t£9 1 o] 




X.. 



CC91 1 J 



(01 3 1 





1 a] 



. ...M/j .... 
1J 'l^^v'S-yl 



*I A/ .' i 



tBi <3 



5 (r VVV ? X! J \?L 



* ; ' JL, 



x 



4-4Y.hi\'vj - 





IB 1 3} 



'A" 



/ 



tC92 1 1 




... . " _ 




ifrlWAHTfrft&Tftanio- 1 b41 a4m i *«» ascw caw moz 

A3 ri»m?**fc&fiPi 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




